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An alkaline borohydride-reduced bath has been used to deposit electroless nickel–
boron (Ni–B) coatings on a magnesium substrate. Challenges encountered during 
preliminary studies in our laboratory include low surface coverage and high 
sensitivity to impurities. Maintaining the stability of the bath is very critical and this 
warrants the addition of stabilizers to avoid decomposition of the bath. Stabilizers are 
chemical agents that are deliberately added in electroless plating baths to prevent the 
homogeneous reaction which triggers the spontaneous decomposition of entire 
operation.  
This study deals with the application of the orthogonal array testing strategy method 
to determine the suitable factors to optimize the process. Electroless Ni-B coatings are 
applied on pure copper specimens based on the Taguchi orthogonal design. 
Experiments were carried out with three process parameters, namely; the bath 
temperature, concentrations of the stabilizer and the reducing agent as independent 
variables. The properties of the optimized nickel-boron plated were enhanced in terms 
of the thickness, surfaces morphologies. It was showed that the concentration of the 
stabilizer had significant influence on controlling the characteristics of the Ni-B 
deposits. A confirmation experiment was conducted to verify the optimal factors 
combination as directed by the Taguchi analysis. It was found that the process 
conducted at temperature of 80 ºC and concentrations of the stabilizer and the 
reducing agent were 2 mg/L and 0.6 g/L respectively, was the most effective method 
for improving the quality of the plating solution. 
The surface morphology and composition of the coatings were studied with the help 
of scanning electron microscopy (SEM), electron probe micro analysis (EPMA) and 
x-ray diffractometer (XRD) analysis. 
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Chapter 1   Introduction 
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 Chapter 1 INTRODUCTION 
1.1Nickel plating technology 
Nickel coatings for engineering purposes are usually prepared from solutions that 
deposit pure nickel. There are various techniques for nickel plating, includes 
electroplating, vapor deposition, metal spraying, and electroless deposition.  
1.1.1 Electrochemical nickel plating 
One of the most cost effective and simple techniques for introducing a metallic 
coating to a substrate is by electrochemical plating [1],which is subdivided into two 
parts: electroplating and electroless nickel plating. 
  1.1.1.1 Electroplating 
The process involves the dissolution of one electrode (the anode) and the deposition 
of metallic nickel on the other electrode (the cathode). Direct current is applied 
between the anode (positive) and the cathode (negative). Conductivity between the 
electrodes is provided by an aqueous solution of nickel salts [2]. When these salts are 
dissolved in water, the nickel in the solution becomes a divalent, positively charged 
ions (Ni2+). When current flows, these nickel ions react with two electrons (2e-) and 
are converted to metallic nickel (Ni °) at the cathode. The reverse occurs at the anode 
where metallic nickel dissolves to form the divalent ions.  
The electrochemical reaction in its simplest form is:   Ni 2 + + 2e - → Ni   
The coatings are protective, mirror-bright, and smooth. The deposits are not uniform 
and with excessive “build-up” and the internal surfaces are unevenly coated. The 
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